Inactivation of Klf5 by zinc finger nuclease downregulates expression of pluripotent genes and attenuates colony formation in embryonic stem cells.
Recent studies suggest that Klf5 is required to maintain embryonic stem (ES) cells in an undifferentiated state. However, whether Klf5 can be inactivated by novel fusion technology of zinc finger nucleases (ZFN) has never before been examined. Therefore, we used ZFN technology to target the Klf5 gene in mouse ES cells, and examined the effects of the Klf5 gene on the expression of pluripotency-related genes, Oct3/4, Nanog, and Sox2 and on the self-renewal of ES cells. In Klf5-ZFN-transfected cells, expression of the Klf5 mRNA was downregulated by ~80% compared to the control. Furthermore, expression of the Oct3/4 and Nanog mRNAs was significantly decreased in the Klf5-ZFN-targeted cells. RT-PCR analysis, however, showed no significant change in the level of Sox2 mRNA, but a decreased trend was evident in the Klf5-ZFN-targeted cells. Moreover, we observed the spontaneous differentiation of Klf5-ZFN-transfected cells and quantitative analysis revealed a significant decrease in colony formation in Klf5-ZFN-transfected cells. In conclusion, our data suggest that ZFN methodology is an effective approach to target the Klf5 gene and that Klf5 plays an important role in the maintenance of ES cell self-renewal.